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(57) Abstract 

CymaocTb H3o6peTeHHH: uttor CHa6aeH Ha6opoM arcacriraHbix KOHTaKTnpyiomux no nepuMerpy c 
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Description (OnRcaHHc H3o6pcreHim]: 



I43o6pcreHHC othocmtch k crpoMTtnbCTBy. d nacrHOCTH k oamnTe weTsuuia Tpy6 or B03neficTBnn 
arpeccwBHbix cpefl, a itmchho k y exporter saw jyin HaHeceroiH noKpbiTwfl Ha HHyrpeHHioio noBepXHocTb 
npoflQJTMO-ro<j)piipoBaHnijix Tpy6. wcnojib3yeMbix b He(Jrrera30Boii npoMbrmji ei n iocttt npn peMoirre oocanribtx 

RQJIOUH. 

H3Beenia ycranoBKa, c noMombio KoropoH u^uiHH^pHMeciuie Tpy6bi rxxj>piipyiOT. 3areM noflBepraiQT 
HopMa/rw3anwM TOKaMM BbicoKort wacrorbi (TDM), 11 cMaany Tpy6 ocynjecTBJiHiOT no m nocne ro^pupoBamiH 
h, ecjiH jjo ro^pHpoBamui CMa3Ky Kpyrnbix Tpyt) ocynjecTBJifnoT H3BecTHbo*£H npneMaMn: cavoionHBovr 
cMa30UHOPO Marepnana, nneRM aniy bckxtm pacm>uie™eM una noKpbiBHbiMH npo6KaMH. to nocne 
ro<fpHpOBaHH5i CMBDity Tpy6 ocyiuecTEUiHK>T c nowombio naKjin, cMoteiinoH b cwa3Ke h npoTHnmaeuoH na 
rpoce. 

Kpowe Toro, cnopeBmyx) cMa3Ky, HaHeceHHyio nepen, rxxtpnpoBaHHeM h oKanMHy Meran/ia nocne TDM. Tan me 
eneffyer yaajiHTb c HHyrpeHHei* noDepxHocni rpyobi nepen, BTopiraioH cwa3K0H. 

H3BecTHa raxme ycTaHOBxa jhth HaHecemtH mm^khx noRpbiBMbix MarepnanoB Ha BHyTpeHHioio noBepXHocTb 
Tpy6 e noMomfaX) nepeMeuxajonjKXCH ajiacriraHbix npo6oR c MexaHHHecKMM npirao^oM. Oh a coctoht h3 jjpyx 
anacTHMHbix npo6oK, o^ua »3 KOTopbix no^BMHua. B npocTpaHCTBO MQMfxy npooKaxoi 3artHBaioT pac^erHoe 
RGJomecTBO noKpbiBHoro MarepHana n okati jm B03nyxoM, no^aBaeMHM no;; H36biTOHHbiM naBJieKneM 0,2 - 
0,3 Mrieu nepeMeinajoT npo6iui no Tpy6onpoBOAy. npo6KH co3n,aioT Heo6xojnwyio koi rraKTHyio 
repMeTOTHOCTb, a hx iiapyjKin>iM /niaMerp Bbi6wpaK>T b 3aBHCHMocrn or ^aaneHiiH cwaToro B03nyxa, 
BR3K0CTM noKpbiBHoro warepMana h bo3mojkhoctm ocraaneHMH nocne/jHerx) b BM^e tohkopo a&HBKoro cjioh 
Ha BHyxpeHHCM noBepxHOcru Tpy6onpoBo;ja. 

OniiaKo ramie npo6KM mjih uauKeTbi Hen B3H wcnanb30BaTb b ro^pwrpoBaHHOM Tpy6e, Tax KaK Her KOHraKTa 
MaHJseTbi co BceM nepHMerpoM rpy6bi. KoHTaK r MaHJKer h npo^ojibHo-ro^pifpoBaHHOM rpy6bi 6yn,er Tojibxo 
no BnaflwHaM ro$p, a Ha Bbtcrynax ro^P B8Mfly ero orcyTCTBHH c ManrceraMii 6y^yr cKannHBaTbCH OTXoflw 
o6rop€Bnrero Meranna n npe;n>an/inen cwaoKw. noBropna^ cMa3Ka nocne o6pa6oTKH TBU TaKJKe 6yne-r 
3areKaTb Ha 3tm HeiipumMMaeMbie MaHmerou yuacTKM. 

3anaHert H3o6peTCHHH hbjihctch noBbnneHne Kaiecroa CMa3KH c o/nioBpeweHnoH o^hctkoA HHyTpeHHeH 
noBepXHOCTH npo^ojibHo-ro4>pnpoBaHHOM Tpy6bi 3a cuer o6ecne^eHHH KonraKTHoro npHJieraHHH Maiimer no 
nepuhierpy BHyrpeHHevi noBepxHocxii o6pa6a rt>i BaeMOii Tpy6bi. 

IlocTaBJieHHaH uent> RocmsraerrcH tcm, hto MamseTbi hmciot npcx^iiniipoBaHiiyio c Bna^iinaMM a BbicrynaMM 
noBepXHocTb, H^eirmKHyio ceueHmo KOHTaKTwpyioiu.eM Tpy6bi, Ha Bbicrynax Man«eTbi cHa6>KeHb! pe6paMM 
wecTKocro, npH 3tom JKecTXOCTb MaiDKeT Ha 3THX y^iacTKax paBiia vum 6onbme TKecTKocTH MarraeT na 
yMacTKax hx oio/^hh. 

KoHTaKTHaH noBepXHocTb noABHJKHbix w Heno^BHJKHbix Maaaer m^ch' fjimh a BHyTpeHHCMy npo^njiio 
o6pa6aTWBaeMoii xpy6bi no ee nepnMCTpy. Tan KaK npo^wnb Tpy6bt HMeeT cnomnyio (J>opMy, cocroHniyK) H3 
conpnmeHHbix y^acTKoe BbicrrynoB h manifH, to jyw Toro, <rro6bi MaHmerbi He Tepjum ycToiiwHBocTb npw 
npo^BHJseHHif b Tpy6e t Ha MaHxerax no HbicrynaM BbinojineHbi pe6pa xecTKocTH, Koropbie o6ecneHHBaiOT 
pauHowepHoe npmsaTMe MaraieT k Tpy6e h HaHeceime cMa3KH paBHOMepubiM cnoeM. 

>KecTKOCTb MaiimeT pa3jmHna na Hnanmiax u BbicTynax, Tax KaK cmia Tpemw c Tpy6on Ha Bbicrynax 
6anbDJe r ueM Ha HnaniTHax. flpw paHHoi! mecTKocTH ^e^pMai^iH Ha Bbtcrynax Manwer 6yner 6ojibme, hto 
MO«er npMBcerM k 3aTCKamDO pe3MHbi n 6ojiee 6wcTpoMy ee M3Hocy. McnonnenMe pe6ep KecTKOcm Ha 
Bbicrynax waiuKcr yirpo^HHer hx. npwueu crenenb mecrKOcni 3aBHcnT or Map km peawHbi, ee 

3J1 aCTHMHOCTH , TOJTlHMHbl MaHOKCTbl M pa3MfpOR npO^OJl bHU-IXXj)pHpOBaHHOM Tpy6bl. 

Ha 4>nr.l H3o6pa%eH o6mnM bh^ ycrpoficrBa; na <j>wr\2 noKaaana b nonepeMHOM ceueHMM MaHmera c 
npcxJjHJiHpoBamioM KOHTaKTHoii noBepxHocrbio. noMemeHHan BHyrpb Mpo^ojibwo-i^xJjpMpoBaHHOH rpy6bi t 
paapeo A- A Ha 4>wr.l. 

ycrpoHCTBO cocroHT H3 na6opa Heno^BMJKHbix Maiimer 1 h no^Buwjioii MaHJKerbi 2 c pe6paMH mecrKocni 3. 
pacnojioJKeHHbix na mroKe ,4 w CMa3KH 5, KOTopan 3anonHRer npocrpaHCTBo Me«^n/ MaroseraMH 1 h 2, a 
TaKJKe cop^epjRiiT KpbtuiKy 6. Koropan coctomt M3 ocHosaHMH 7 h 8 u 3arnyniKii 9 co nrryuepoM 10, 
3aKpenjieHH0M Ha kohhc npoMOJibHO-ro<J)pMpoBaHHoH rpy6bi 11, MMeiomeH BnaflHHbi 12 m Bbicrynw 13. 

YcTpoflCTBo paGoTaer cne.n^yiouxHM o6pa30M. 

HeiiquaiuKHbie MaHmcTw 1 jkcctko KpenHTCH Ha mroKe 4 u bbo^htch c ropua n npoj^cxnbHO-PO^pwpoBaHyK) 
Tpy6y 11, a Maiimera 2 iiacaHtMBaercn na uitok 4 c B03MOWHOCTbK> nepeMecoeHMM no iuroKy . npocrpaHCTBo 
Memn^y 3thmm ManweTaMM 3ano/iHHercH cMaao^HbiM cocraHOM 5. Co6paHiH>ie Ha urroKe MaHJKerbi 
npoflBwraxyr nnyrpb rpy6bi. 3areM c ropua rpy6bt 11 o^eoaioT vi Kpcnnr ocuoBaiavi 7h8h oan/iytrrKy 9 co 



nrrytjepoM 10 pas-beMHOtt Kpbnrnaf 6. ITocne MOHraxa ycxpoKCTBa Ha Tpy6e 11 *?epe3 nrryuep 10 noflaercH 
^aancHMe B03^yxa. nojx ^cmctbucm KOToporo nponcxotfHT nponHHJseHMe BHyrpia Tpy6bi MaHKer 1 m 2 co 

EDT0K0M 4 M CM33K0M 5 Me«^y KHMH. flpM 3T0M Ua6op HCnO^BHiSKbiX MaHaeT 1 CHMMaeT C BHyTpeHHCM 
noDepxnocxw npo^ojiBno-rxxJpHpoBaHHOM Tpy6bi 11 CTapyio cna3Ky. oKanMny. a no^BHHtHan MaHHera 2 nojj 
^eftcTBMeM flanncHMH uo3/^yxa cKOJib3HT no urroKy. CMa3Ka 5 Bt>m aan wBaercH b 3a3op Mejsny MaHraeroft m 
npo<j>HJieM BuyrpeHHew nooepxnocTM Tpy6bi 11 m HaHocirrcH Ha 3Ty noeepxHocTb. 

ripa Bbixo^e M3 Tpy6bi 11 na6opa m abuser 1 w 2 npow3BonMTCH onunoMCHne no^aun oo3^yxa Mepe3 nrrynep 10 
m ^ewoHTaffi pao'beMUoA Rpbimxu 6. 

Tax Kax MaacmeTbi 1 h 2 hmciot $opMy npo^unn HapymHon KoirraKTHoft noDepxnocrn, H^eimnnyio <J>opMe 
BnyrpeHHeft noBepxHOCTW npo^oribHO-ro^pnpoBaHHOM Tpy6w 11, to BHyrpeHHHH nosepxHocTb Tpyobi 
paBHOMepHo omnuaeTCH HenoflBiuaKbiMii MaHmeTaMH 1, to ecTb nepefl HancceHMCM cmeokh hoboh crapan 
CKia3Ka y^anwercR, a b 3a3op MejKfly Mamserofi 2 h BHyrpeHHeii noBepXHOCTbio Tpyfiw 11 Bbi^aBOMBaeTCfl 
cMa3Ka. KOTopan paBHOMepHo HaHocwTCH no BHyrpeHHew noBepXHOCTM no Bcew A jmHe Tpy6w. B Kam^oM 
TMnopasMepe ooca^Hbix Tpy6 /vm oTflenbHoiS TonmoHbi npHMeHHercH nnacrbrpb, jynma nepMMerpa 
Hapy«Hofl nosepxHocTM KOToporo HecKOJibKo 6ojibine jynmbi BHyrpcHHCH noBepxHocra o6ca^HOft Tpy6bi b 
iniTepBane peMOHTa. A Tax Kax njrana nepnMexpa win Ka*yjon TOJitrcraiw ctchkm cbo«. to h BHyrpeHHHit 
npo^mib nnacTbipH #nH Karajjoit TonrawHbi ctchkm o6caflHO^ Tpy6w pa3JT*rqen h cooTBercTBcnno 
Heo6xonMMo cBoe yerpowcTBO. 

3aBHCHMocTb pa3MepoB xiaiDKeTbi ot TimopasMepoB ro4>pnpoBaHHbix xpyfS cDe^ena b TaSnsmy. 

npe^naraeMoe ycrpoHCTBO mokct 6b*Tb Mcnonb3OBaH0 npw roroTOBneHMH nnacrbipeii, npHMCHHCMbix ^nn 
BoocxaHOBJieHMH repMeTHMHocTM oocaflHfaix KonoHH flwaMeTpoM 140, 146, 168 mm h npyrnix paoMepoB. 

Cne^yer HMerb BBH^y, mto b 3aBWCMMOCTH ot tbcpaoctm pe3WHt>i ;n*aMeTp non ) Bn?RHOM MaHJHCTbi nojiJKCH 
6biTb paBHbiM ;n*aMeTpy Henorai^XHbrx MaHJKer (npw Macjio6eH3ocTonKOH peaime cpe^eft TBepnpcTH) mjth 
MeHbine hx jniaMerpa (npH Macno6eH3ocTOMK0H pe3HHe noBbmieHHoii TBepnpcni). FIocjieAHee ycnoBiae y^rreno 
ajxetyx nocncn^mx rpaxjax Tadmmbi. 

Mcaajib30BaHHe H3o6pcTeHHH no3BonwT noBbicHTb RauecTBO HawcccHMH CMasKH Ha BHyrpcHHioio 
noBepXHOCTb npoAQnbHo-ro^pHpoBaHHbix Tpy6 h 3HatotTenbHo coxpaTHTb TexHonorwecxyio onepau>no no 
no^roTOBKe xpytibi R wen an K30 Bai««o b CKBaxMHe. 

Tax an MaiDKera Momer 6biTb npwMeneHa TamRe npH o6pa6oTxe npo^oji bHO-ro<J)pHpoBaHHbix Tpy6, b 
paarottiHbDc ycrponcTBax, rne ohh Hcnojib3yHyrcH. 



Claims I<t>opMyna H3o6pcTemui|: 



yCTPOMCTBO fl/lfl HAHECEHJIfl CMA3KH HA BHYTPEHHIOIO IlOBEPXHOCTb 
nPOflOnbHO-rOOPMPOBAHHOM TPYEbl. caAepmaiuee MexaHMMecKwrt npHBOfl, uitok c Ha6opoM 
anacnwHbix KOHTaKTHpyioTHwx no neprcMerpy c BHyrpeHHeii noBepxnocruo Tpy6bi Majimex, 
pacnonojseHHbDi ucmpy ManmeTaMu cmcOohhmm cocrae h 3anopHbm y3en. oxroraaioineecH tcm, hto 
MawBeTbi hmoot Kfle ir r H*my io ceMemno npoAonfcHO-ro<|)piipoBaHHOH Tpy6w npo^nmipoBaHHyio no ce 
Bna^HHavi w BwerynaM noBepxHocrb, npw stum MaHxerbi Ha Bbicrynax CHa6MeHw pe6paMM jkcctkocth, a 
mccTKOCTb MaHmer na sthx yMacrnax panna hjih 6anbaie mecxKocTM MairaeT Ha yuacxKax kx Hna#HH. 



Drawing(s) [MepTexit): 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1. After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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